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ABSTRACT ^: 

This studT explore^ the effects of" a modified mastery 
learning strategy as welL as loteus of control and aptitude on 
-achievement, attitudes, a3td on-task behavior af high school chemistry 
"students (H=156)« Hastery learning in this study vas modified to 
limit diagnosis and remediation to two cycles. Three treatment gcDups 
were included: (1) contrast (no diagnostic/remediation proceduresi : 
(2) student^ memaged remediation (stiadents selected their own 
remediation following- diagnosis) ; and (3) teacher-managed remediation 
(teachers essigned remed±ation based on diagnostic test results) • 
Results showed that the modified mastery learaing strategy inflaeaced 
on-task behavior and achiemement indicating that high school 
chemistry teachers may successfully employ such a strategy to 
increase the on^task behavior and achievement of their students* Lack 
of significant di£ferences3i)etween the two experimental groups 
suggested that assigned remediation may not be nesessary to briag 
about achievement gains; isJtoply having remediation available for 
students to use on their amm may be sufficient* (Author /JN| 
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In oontxol of their behavior and subsequent rewards (iateznal Iceais of 
eontZDl) to individuals believing that fateV luck« or chance opntiols 
rw#a»to (exteznal locus of control). This characteristic may mediate 
the degree to >*ich students can successfully manage self-directed.^ 
remediation. An intuitive argtment can be made that students ^o are 
more internally controlled would be better able to diredt their own 
remediation ttian students ^o eire more externally controlled. 

OtfcrfT recent researdx (cf. tosenshiner 1&77 and Lomax and Cooleyr 
1979) has docxnnented a significant relationship between student on- 



^^^^Q^ Md student acUevesientu *<>nH3sk time is that tine during 
^ch^e learner is actively engaged in learning (Carroll, 1963). 
^Biese studies suggest, that student b^vior may be a more significant 

factor in determining student outoonas <^ h ^ n teacher betaasTiors or 

• * ' . ■ ■ ■ 

teaching strategies — a point that has been argued by Ifedley (1977).^ 
^Addezison a976) reported a stuiiy in ^*ich mastery leartiing procedures 
were shown to increase OTrtask behavior 'of students* 

Problem 

Biis study €aq?lored the effects of a modified mastery learning 

strategy the achievenent, attitudes, and on^task behavior of high 

school diemistry students of differing aptittide and locus o^ control. 

Specifically the stud/ addressed the following questions: 

1* ' What effect does a modified mastery learning strategy • 
have on (a) achievement, {b) attitudes, and (c) on- 
task behavior of hi^ s<diool chc^idstry students? 

2. Do students of different locus of control orientation 
exhibit different (a) acdiievement, (b) attitudes, and ^ 

(c> OD-task behavior? 

•*» , 

3. Do students of different acad^nic aptitude esdilblt 
different amounts of on-task behavior? 



4. . WllX the application a£^a. sastezy. learning stJ^tfa^ 
canae a change over tiwgdn on^task behavior :a£:jctgh 
sctaaotL chezzdstry studosttf 

' ' * 

Bfll'Ti male 

. A noDtearof studies in sewiiil stdbject aTwts and acrmtn gsaai^ IMtts 
fppm elementaoEy to^ college havi^iaemonstrated t&e snccess=s£ -tiE9aMr,,^^tiY 
learning strategy. Swemson (195E&) found the aastezy lesnsmg ^star ^stg 
significantlsnsi^erior vdien conpared to a o oatz ol stjCcEtegj^^thaddtf^ 
^ not utilize diagnostic and remediation exercises' in his^ sdaoog 
chendstzy classes^ Goodson and Okey (1978) , enplpj^ing siastery^ JHiiliMDp 
tedimigues ±n a college level intzodoctozy physical science caaam^ 
fotmd students zejoeiving foznative testing along with zemediatjnA > 
showed increased achievement ^en coopazed to students teceivisg 
no z en edia t fonw In a coopzehensive review of sastezy leazning:«9 
Block and Buzns (1977) concluded tlia't mastezy leazning studeztts 
adiieved significantly higfher 61% of the time over 2on:*siastezysti0ik^j[f^ 

o 

a - 

Limited research on the giidstibn of student-*dizected versus t r nlffc ^ 
.directed remediation has shown inconsistent results. Goodson arr sy 
(1978) found that student-directed zemediatdon and teacfaer- diiei 
remediation cgrpi^a both outscpzed a control gzovp, but- did-nol M » N 
between themselves. Long (1978) found that a teacher^^dizected 
remediation :3gzocp out-scozed A student-*diziected zemediation -gzaHBifiEif 
tenth gratis biology students. 

lisstery learning studies of student attitudes t oirJ scboolin^iD ^ 
not shov results as clearly as those of cognitive achi0r)^nent* 

ifentling (1975) and Sanders and Yeaxqr (197^) reported so significant 

^ •• • . • b ■ 

differences in attitudes toward instruction as a result of mastezy 




^^T.a Long (29B8) TiTyiTfeiVni^ -Ht ndentada a 
taction settisog ^apriffise dl ajBi^B><aBit3y Boze 
'tO'wazd Instxurt hrai t'hgni stDdteii^> In olUMir a 
r contzol g^q9^?^^:t^9« 
ooked at bow Iobos of ujiiLixil — aia<is- amdent 
^bo%& InoonslstPtrrrresnlts^ ?ftmiflprm ipdSBaBny (1979) 
entfe^ midaie scnool scieaoeE jJ wSrixm. tr^Brrhl eve 
Hn g hnr than eztezAal^e-oziented stiiteifiaeizi ai^atndy 

remediation strategies^ loog^ CISU) aa^ltean?, 
sported no main effects doe to locosmf contzol orlentatjaon 
fibolog^ stud^ts ^en diagnosis-remeaft^on techniques .mre 



Brocedores 



HbB^^fexperfpTttal saagle consisted of 156 stotfents from 9 classes 
wiiiWed tn ftrst-year chemistry inian nrban/sc^oiian high school in 
t'South Carolina«^l6ere vere 84 inilni ind 72 females in 
^ 130r were idiite and 26 black. Qie doBses were relatively 
with respect to grade 2evel# race# 9mA ^yptltnde. Each 
tiie classes was randomly assigned to onc^ ^ the three 

t^EGBtment ^sroi^s • 



A 3 X 3 X 2 (treatment x aptitxide x locus of antrol) fixed-factor 
was used in the study. Students were blodoeB. on three levels 
of academic aptitude* (hig^, average^ and low) b ajod^ ^m the IQ measure 
i±he lowaT asts of Educational Development (Bhviist & Feldt, 1966). 



TheL^&tellectual JMHiouient ResponsSi±£±t? {JMO n ilii i i mi iim iT f h 
Win I iifcimiiil .stratl^r^^ locus of contaoDL (McGbee aixd CraDdaU«r^1968). 
Sntjj^ftflL \fKiZ^ bloi.-^igl m .ftiJD level fr nfn.ncns of oontzol (iMmal 




:2tx&tr action .farr:9aX:slasses chnmcterized " a 2]£eniS=of 
Icct nmg y qa e sti o n'raps ii i r Mj ssionsr laboratory woz]c/ fT<^tfirwv=Tt"''«<-t f>n q ^ 
:3Bnc «3io->vistial ioatiffirB±s« Ocurse objectives were made a^nEE£Lable to 
^aLLL^aiudezxts. Ito±t ijilliw. j/ diagxK^3tic qaizzes, and remedizetion 
^rffti Hi es were devel^J^ cooperatively by the investigator and 
CQi^Kaiting teachers. Diagnostic qd^es were based on logical stsbTmit:s 
""'■M.U imit's obj^Su^. TbB diagnostic qaizzes were administered 
^pzoKiinately eve ry zsa ird day of ixistraction and Qpically took about 
^ve^sdnutes to conipiete^ Reaediarion exercises were keyed 1:o objectives 
and were ^losen froii^a. varied of soxxrces other than the ;Origlnal 
instructional xaaterials. 

Sbese materials were used under three treatment conditions r 
Tgeatment 1 (Contrast groig>) » This grotp received the same 
instruction as the other two groi:ps but without diagnostic grr^z r^g and 

rem e diation' activities* 

s ■ 

Treatment 2 {Student-directed r^mg^H ?tion) • Subjects were given 
the same initial instruction as the contrast groit^, but with the added 
feature of diagnostic testing and remediation exercises* Students 
graded diagnostic tests themselves and selected remediation activities 

-from a pool on their own initiative* All pertinent remediation ^ 

' . . . 

activities wiere kept on file in a central, easily accessible location 



in the ciassroonu , " ' 

Ti vm\ iWHt 3 (Teadiez^'^lrected i^inp^ialrloniL . ISiis group 
the Mterialsr : lustjni cti9n# and ^ -ta giBmi'Ti i— ut«r as ti m w 7 
Jfoweve^ tearcher sandomly B€^]Qscte4 a ■*«imiTB»i« Tmii :art<>4^>»»y-- ^iiiM^ i^ in. 
same rnrrl <ivailabl^. ta'Xzeatxnent: 2* 3h€^e^acS£K±t±es were assigned as 
part ofTregular. claas^ instractlon^ The two i npi tiwinl il grot^ 
fSreatnents 2 and 3) went througb 2 cycles cE jlfaguu sis and resnediation 
1£ neoeesary* 

Dependept Measures 

Quizzes based on the instnzctional objs^^ves were given^iat^the 
end o£ each of ^the three imits. Ab^the ^'""r df sto^ a 

questionnaire was administered to ^t^t^^rm^n^ ^^y^ rr ji r!o<» of students 
toward science a£id science instru ction, aSnaaugfrnt. the studpwetiily 
onrtask ob€tervation loeasures were meide followin g tf pxr e dvrr f : suggested 
by Anderson (1976) • The on-task measure was a 2'iTntTrt sccle classifying 
students as either task. The time eadi student was engaged 

in on-task behavior was estima ted by t aking the-pegc eiiL uf -the on-task 



codes relative to the t!>tal nunber of codes, nhe final criterion 
measure^ for ea^ student was derived by taking the ave:cage of all 
on-*task observations daring the stndf • The reliability of the on*-task 
meaisure was assessed by application of gen&ralizability theory 
(Cardinet, et« al. , 1976)^ Table 1 provides a sunsnary of instruments 
used for dependent measoses. ' , y 



Insert Table 1 about here. 



eaxd standard deviations for the achievement tests# the 
uxaire and the on-'task observation measure are presented 



in XablfiZi:. ^analysis of variance procedures with treatment, (T) 
^^titi^K, :^T) and locus of control (LOG) as "r>i n effects variables 
^fere n mf» to- determine the probability of real differences among the 
means. "*rnha bility levels of - ratios are reported rather than 
adopting an: a agriori cMevel> 



£isert Table IX about here 



Prelisdnary analysis of the data indicated no significant three-Way 
inter a ci l iuu s so the final analysis was run specifying only two-way 
interactioxis. The conputed F - xatios with their associated probabili^ 
values axe presented in Table lU* 



Ihsert Table III about here 



On all the achievement measures, the main effect due "co treatment 
was si gn ificant (see Table IH)^ Post hoc analyses were carried out to 
dacermine which grotxps were achieving better than others. Orthogonal 
contrasts and Donnetb-t tests were used for these cosiparisons • ^' These 
analyses indicated that on achievement tests both the teacher^ 
managed and student— managed mastery leaxning groups g 1 gnl '^l c f^n*'ly 
Otttscored the contrast group* Only on the first achievement test was 
there a significant difference between the two meistery ledmii?.g groups. 
Zd this ceiise, the teacher-managed grocp scored significantly higher 



tiuA the stt2dezxt*xDanaged groijp. « * 

• . \ 

. Analyses for main ejects due to treatment indicated no significant* 
^ \ . 
differences in atti^de toward science and science instruction (see . 

TaUe XIX). On the onr^task measure the main effect due to the'treatment 

vas significant (F » 21.56,^ £ » •0001) • Post hoc analyses indicated 

• : ■' • . . \ • - . ■ ■ ■ 

that the average on-^ask behavior of each of the mastery learning 

" , \ ■ - 

groins was significantly ikgher than that of the contrast groi^f but 

■ \ . 

vexe not significantly different fzom each other. ^ 

« Analyses of main effecfts'^oe to locus of control indicated nO J 
significant differences among Igrotps on any of the crite2:ion measures, 
except attitiode* toward science\nstruction (see Table XXX) • Bdwever, 
this difference was confounded brsr a significant disordinal treatment 
by locus of bontrol interaction*. Post hoc analysis of this interaction 
indicated that internals in the student-managed xoastery learning gror^ 
indicated a significantly higher positive attitude toward science 
instruction than did externals > 

A trend analysis (Xeppel, 1973f) was carried out on the on-task 
measures to determine if there was. a significant diange in on*- task 
behavior over time. The analysis indicated there was a significant 

linear trend (F » 12.86, £ < .001) in cn-*task bdiavior. Figure 1 

■ ■ " ' - 

shows that, over; time, the two mastery learning groc^ increased 
on-^ask behavior ^Aile the contrast group descreased on-task behavior. 



Xtaaert Figure 1 about here 

■ ~ \ r- T — — 

The main effect due to egatitude on on^task behavior was significant 

(see Table I) • Post hoc analysis using the ltewman*-Keuls multiple 



oonparisoa pxocedxsxes Indicated that the average on-task behavior of 
the lov aptitude group vsis significantly higher than that of the average 
aptitude groi^. 

, Conclusions 

Across the three acfaievesiex^t laeasureS'- the mastery learning gx o u^ s 
were consistently favored; significant achievement gains wete madie with 
only two ^des of * diagnosis and remediation. Yet an inconsistency in 
the perfprmcuice of the two mastery learning ^groi^s were evident, ^he 
tea c h e r-manged group achieved significantly higher thbi the student* 
managed grojjp on the first achievement test; on the second emd third 
achievement meatsures, no significant differences^ w)ere found between the 
two mastery leeuning groups. 

A possible e3qplanation for the inconsistency in the effects of 
trea tment on the two mastery learning grotsps may be that without direct 
teacher guidance, the students in the student-managed grotp were slower 
to. real iz e the benefits that^ fsould accrue fxom the system. Once thB 
benefixs from the system were appazent, tien the students mi^t have 
been more attentive to the diagnostic tests and remediation exercises, 
and h^ce adiieved 'at a level comparable to the teacher-'directed maistery 
learning groups. 

Ihese TOsults do not si^port th|B Iqnpothesis that the mastery 
learning strategy could resTilt in more positive ^tf^itnd^s i^T »1^<*H ng 
higher .adiiev^nent gains. STudents ybo elect to take hig^ sciiool demis- 
t]7 p;ccbahly. have^ rather positive attitudes toward science and science 
instruction to begin with/ increeised adHevesent by itself may be insuf- 
ficient to make such positive attitudes ' even more positive. The fact 



that tbe attitudes of tbe two inastexy. leazning gzoi^ did not change is 
of in ter ests Sie Tise of fozaative quizzes and rCTvgd latlon eTOrd^a ^ 
could posslblr^ be viewed br the student as just additional woric and 
thus tend to lower attitudes 

Both variations of the mastery leazning strategy had a positive - 
effect on on-teisk behavior of the studiants ^en compared^ to the contrast 
gzovp^ but no differenceis in onrtask behavior were found between the 
, two aastezy leazning strategies. Ixl view of the significant relationship 
between on-task behavior and etchieveioent noted by other researchers 
(cf. Bosenshin^, 1977; LOTaarfi^^oi^Pl979) , this finding of increase4^ 
onr-task behavior 13 hptewortlqr* - 

Althou^ a logical argunent ran be made for differentia perfons^ 
ance by Inteznally and exteznally controlled students, this study 
largely failed to find such differences. . flhese findings were conslstesf: 
vith those by Saunders and ^teany (1979). 

IXL the case pf attitude toward science instruction^ a significant 
Interaction of instructional strategy and locus of control js^ypeared-^— 
the student**inanaged treatment gzoip. I^teznals in this group showed 
sore positive attitudes toward instruction than Internals in either of 
the other treatment groins; externals had a less positive attitude toward 
Instruction than externals in either of the other treatment grotps. This 
finding is in accord with DanleJf^ ^nd Stevens (1976) and Parent, Forward, 
Cantor, and Mohling (1975). aiteznals would tend to prefer the situation 

\ * • : » . 

of the student-managed^ gzovpt they would be on 'their own to mzmage remed- . 
iatlon. Externals would likely not prefer the situation of the student- 
managed group; .they would prefer the teacher-managed gzotsp^ere instruc- 
tional decisions weze made by the teaser. _ 



; This stodbr offers little si^port for Bloom's (1968) hypothesis 

• I* 

~~tfaat a tt a stery learning istrategy can dec3:ease differences in adhieveaent 
among aptitude, levels 7 as evidenced the significant main effect due 
to aptitude and hy the lack of any significant treatment groisp by 
aptitnde interactions* Possibly this failni^ to siipport Bloom's w 
hOfpothesis is doe to the modifications of mastery learning eiqployed 4n 
this stud^j two cycles of diagnosis and remediation msty not be 
su ff i c ien t to reduce the differences in achievement among aptitude groups* 

Ibe finding tiiat the loir aptitude group spent the largest percen- 
tage of time on task is interesting^ This finding may possibly be 
attributable to the context of the study— fixBt year chemistry. For a 
loir ^titode student to elect chemistry is a signiflcan'^ st^ in itself « 
Sucb students are probably highly xnotivated to p^ more attention. ' 
Among high sdiool students r chemists^ ususally has this reputation of being 
a difficult- course. Therefore^ if low aptitude students elect chemistry^ 

they more be more likely to pcQf attention. 

■ ■. * . ■ • . . ■ "^^^ " 

^ She; application of a modified mastery learning stirategy in ^this^ 
stbdjy h' 8 resulted' in an increase ih ac^evemEsnt of high school, chexnistry 
V students. She diagnostic testing with iBeedback and the increased onrt^isk 
bdiavior'^nay be operating jointly to bring about the .gains inradbieve* 
meat* -A ddi t i o nal researdi-is needed- to determine the ^relative contri- 
bution of diagnosis with feedback and on-task behavior ^to the adhieve- 
t.-gains. ^ ^ .1 



'I. 



• ,^ ■ Implications 

Shis study/offers some englrical cadence to the high sdiobl chemis'* 
try teacher that iitetructional striiktegies cieoi significantly increase 



12 

achieveEDenlt*^ The aodi^cation. of the mastery learning strategy esplpyed 
in this stu^ did increase achievement ^en conpared to a non-mastery 
grotp* 

Ei^ school chemistry teachers may be more ^filling to spend time 
OQQStracting formative tests and using :remediation activities with the 
knowledge that only two cycles of diagnosis-remediation, can increase 

0 ■ ■ ■ . . 

stodoxt adiievement. Itiis modified xiae of mastery learning may veil 
be more a^^pealing to higb school chemistry teachers. Ixi fact# the re- 
snlts pf this 8tud7 suggests that the assignment of remediation active 
ities may not be necessary to bring about gains in achieviement.^ Sinply 
having the remediation activities available my be « sufficient to increase 
achievement* ^ ^ 

X meta-analysis of diagnostic-prescriptive studies 1^ Yeany and 
Miller (1980) suggests that remediation activities may not even be neces- 
sary to increeise achievement. (They found that there was only a sli^t 
increase ija-the effect ^ize across studies using diagnosis and remediation 
as coiqpared to studies using only diagnosis witii knowledge of j^ults of 
the diagnosis and no remeidation*. /Perhaps the diagnostic tests .serve ^ 
to focus th^ attention of the students -on the specific objectives to be 
* assessed on^tfae summative test and provide objective-specific practice 
sufficfently well to bring about ''the achievement gains. This finding ^ 
bears farther studty. " ' . c 

Shia stud/ failed to establish a relationship. between locus of 
oontral and student: outcomes. But the finding of a significant . 
interaction between locus of cidhtrol and iiis^tructional strategy on the 
attitude of students toward scieace instruction provides evidence to 
siaggest that students of differing locus of control do perceive the 



Infftroctional setting dlffezsntly. Itoowledge of locus of oontzol 
orientation of students may make the teadier more sensitive to students 
^Ao need inoze direction. c ^ 

Sie fact that this stody^ showed a clear relationship between .on-task 
behavior and ijsstructicnal strategy suggests that teachers xna^ increeise 
onrtask bdiavior by einploying a modified mastery learning strategy. 
Ihis stud^ did not es^lore specific components the mastery learning 
strategy that ntigbt be responsible for the increased oxirtask behavior. 

Z^lementatis^ of a mastery learning strategy requires coordination of 

* . ■ • .*' 

several different activities^diaghostic testing, feedback, and use of 
reaadiation activities. Before any of these are used in the classroom 
there- must be planning and prepcu:at:ion of the materials. AH these actlv-* 
ities on the part of the teatbex are management-related activities. 
Other studies have shown a positive relationship between classroom man- 
ageaa^t and on-task behavior, (cf . Anderson, Scott, Evertson, £ Emmer, 
1979} • Perfai^s the use of a mastery learning strategy . enh a nces the 
management of the classroom ^Aich, in turn, leads to increased on-taksk 
behavior. 
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